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(54) DEVICE AND METHOD FOR CONTROLLING WAVELENGTH MULTIPLEX OPTICAL 
AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller for a 
wavelength multiplex optical amplifier that realizes 
control of the optical amplifier with high accuracy by 

decreasing a control error caused by the effect of a ^ 

noise light included in a monitor light used for controlling aw?*x 

the wavelength multiplex optical amplifier and to provide 
its control method. 

SOLUTION: In the controller for the wavelength 
multiplex optical amplifier by this invention, a 
photocoupler 2 branches part of a WDM signal light 
amplified by an optical level control section 1 or the like 
and a wavelength channel separation filter(WCSF) 3 is 
used to group the branched light into an even number 
channel component and an odd number channel 
component. Then photoelectric conversion sections 41 , 
42 and LPFs 51, 52 generate a monitor signal 
corresponding to each optical power of the even number 
group and the odd number group, a monitor signal 
selection control section 6 selects a monitor signal 

corresponding to either of the even number group and the odd number group and gives it to a 
comparator 7 and the output signal from the comparator applies feedback control to the level 
control section 1 so as to allow the control section 1 to conduct the ALC operation. 
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* £ fi f s * * & - is l x m « -r 6 s ^ * fi w ft r > ^ ^ 

#«*a&, 

*7 - SrfflySi" -5 ft'* 17 — S'J^S <h , 

«i»-*-$«y*i*afc* 



StrEft^Bi^a^ «rES*#««-»*<0**^ir*/v 

Eft#tt*a^#ttSftfcR*#a«*ft^— ffiSr* f ^ 

ft^-r*n.ft&^ tHRft^'V-^£U { *ft^ j r*' l 'ft 
WIEfBW^R*^ ltfJEft^7-PJ^4M£T^y^£ftfc, 

wiB*MW#a* 5 , iWEft'*7-fflQ^R"c*«y^£ftfc. 

fBft^'i'— — *5J:tf*HS^^— :/cDft^!7 — 

<D— jjlcm^^X. ffl^ftu^/u# — 5 Kffi 

[lf*^4] B»#«2fcE*^S***ffl*T>:7V>fM 
mJEft#<£^R^> ffiEKS^fifflftT^KiArtSft 

SfJEft^Sf^a^ tftEA*«J#l£ffl^#tt£ftfcifiS 
^fiff^^O-gBSrfflEfSft^^-^^t^WE-ffift^ 5<? 
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U 

ME*^!7-»e*«*^ dlHEAA«jMI«t»*Jii 
fcfBft ^ /w- ^ *3 «t a*** !7 — ft 

5 ArtlWft'* !7 & * l»EfcbrtfeiJ#« 

WEft'JW^a* 5 . WEA*«3t^l7-iW*»*3J:l/ttE 
EH -h ffl ft ' < 17 — H 3t ffi T- ^ ft ^ ft H ^ £ ft , « ft if 

«t lfflEKS^fiEftrv^ftfls 
& M »t5 *iJ »— 3EfB W« £ W-T 

It*** 5] iit**2 {cE«6^i&fi#fi:fflftr>^<o«6iJ 

WE«i«*a* s , ^»*»e><oaiiR«*Jwttor, MEft 
^7- au t ^a t?« s 2 ft fc > fs» ^ /i- - ^ ft ^ ^ - 

*3<t^ft^/i — ^*^7-o-JS:lRt51Rtt 
SrfTU te«#STSSR$ftfcft'*?-t;:S<5^-C, W 
EiS^#fifflftT>^<D«]f^^$iJ»-r6c 

[fi**6] fi**5(cEi&^&S#SfflftT>:/(D$iJ 

t»E«!**»tt, »ft^ir*/^ s *K*fctt»»S^* 
«TEM*»KJ: 9#»^/^-^^>*^^7-*»R 
LtWtmv #ft^^*/i^3&s*K*fcli«KSftS 
t *s MEiRSlci i9f^m^^-^^ft^ OT 7-^^^ 

WEtt«#««**ro»*^^*^nnHI»::i6 UTBIHW 

(cKft-r-sSiafi*^^*^^ i»Eft#tt^a-e#»t 

^ftfcffiS^Sil^-ft^— #K*^)^^*^3fc*3 

^/uft(Drp1^^^^(-??&^^^^ft^'a^$i : i 1 ^^ 
i:, fc^Bf-r^ft^fil^a^:, 

fB#ft'<!7-«y^a<b, 

^ft^y-^j^^ax^y^^ftfcm-^^^^ft^^-tc: 

S^vnTs MrEifefi^fifflftTV^jBif^Srft'JWi"*^ 

^a<h> 



3 

•UffifBW^a*^ ifflSE3fe'*!7-«9^ax-ffly^$*bfcfl 
■*J5fc#<a#;'«l7--KS<5^X, H^ftU^/MS — £<t* 

«HE*»«i*a!5 j , wiBAa«#tt»T#ttSftfc»* 

mJfEft^7-$y^a^ (WnBAAW^HMBJ^HtaFn 
BMBfH*P^a#^ *MEAA«#'<!7-il!lJeW*3J: t^WIE 

r >y^B3ft$r$'jiMi'r^^r#-'S^j^^^ ; fi'-r5 z t & 

iiMEft'^-ffly^aa^ «r«E*j»«*a-e»«s^fc 
utriEft '< v - m ^a xm fetsti tz.m x x/m^ 

Srffl^T, «rlE»«#fi«-^*^OSNROSp*&ffl[*» 
Kft # S « £ -« L X «*S i" 6 ffifi # S ffl * T > ^ 

!7 - £ Wim-t Z> ft '< V - $J^i©M £ , 
»3te'<!7-iBy5g^ax-fflyS$nfc 1 owSJt^/u— 
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*c<&hjxt£z>z k&$rmk'*z>tii&£>mmytT>y<Dm 

[«#Jf l 2] S»*35i l u:ffitt<7)R*#fiEtf;T >^ 

itfjieft^-ay^iifi^ msB^^ntiflar^fflisnfc 
«t»a*ywifla^, iWfsft^F-sysiBSxfcy^snfcA 

-*i:S^^t, fcij^ft U"</i-^ — #5 J: 5 fcflfrlB 
(DMfflX&XfooX^ 

SMB##fltiB«a s . ifflfESS^fifflftT Art Six 

6&g#fiff ^ft^-^Sr^LX. miEBtt^^-^ 

w«e ft ^ i7 - ay sis s * s . w ss ft ^stifl st^nsii 

A rt 1RiJ *3 J: t>* W t) ffifJ { - *5 » 1 5 A $c ^ ^ - ? *3 <t t>* # ft ^ 
;u-^°<D#ft^°17-^^tt^^iy^U, 

$ Mt Aft y<Dlt'< 7 — is J: t/#» ^ /u- ft 
/<!7-(0-^(:S^v>t, itrl5SS#fifflftTV^(OA 
ttJ^jft^O u-</u^^-^i: J: 9 MIB^^^Sffl 

^ ftr ^ytDmft&mm-tz z t &&'&t'tz>%L-&&mm 

#J8E»JWiaS*i. A»^^*^* s *K*fc«*«K*^* 



5 

K * !7 - i^iglt'i t S *t /Cfl-^^C^^ ft /« r? - 

A * ffl *3 J: O* W * ffil i c *3 * t * ft * tf> * ft ' < V - ft ^£ 

ftT >yooAm^^;(OU-<^M^ — J£i*<5 X o fc, ffi 
Eft*#«ffl*T>^<D«if^ft«HBi-*-<5c t zm&h-t 

[»3ft*l 9] filjftJSi 6 tcKtt^KS^fifflftr:^ 

«#di^*5 j: Mt*rit#a>*#/« ?7 - ft ai£ u 

ftffi^T, ffiKR*£fi«*ft<0OSNR<D¥iSffiftW 
m+ 3 O S N R HE fctiifiS <t ft # A/ T- * 3 r t ft ^® £ 

[0 0 0 1 ] 

s»**s«^ftft-eLTi#i|g^*ftfi*sfflftT> 

^»f^ft*iJW-t-^WWK«*3j: tffHWSftfcH U W 



(4) 2001-144692 

e 

[0 0 0 2] 

3te«fi#s (wdm) ea^i*; 

tt. 7 , c7r^^e^5Sl^^fc«9^eiI^fiftmSI6^(c 

o*as$gatfi»t ir^i sjxt^So 

^ii. *«*ft«*«#^R*i-«ci:«<>ll*«l«"t- 
tt, a»o*«*ft-iS l r w t^Bjft-c«>* 

[0 0 0 3 ] ^TfeTy/^ffi^fc^giS^f At* 

iy K^ft^ezi^ LreiS!^*/Ht*ft»$ 

ft (Optical Supervisory Channels J^T\ OSCfs-^* 
i>0 ft ft±ff^ftK&;tt*fiLTffl^£*ifc#Sie> 
iltl^o ^(OOSCflt^lis W^-tfiiSfB IJOTDM 

««<owDM*»sK«jwcass*ta. 

[0 0 0 4] ±ie«o J: Sfcfteafcs/ja^i^ffl^fcix* 

ft— *Jc«olW«i^* (HT, ALCJSttS) <Jr, 
(Affi^o u^/ui) ft-^fcf*oWjiw 
AGCJSttS) h&lbZo 
30 [0 0 0 5 ] EllOlt -»ttftALC*«©il8«t 
^t7'n^itfc^ U10WJ:9(:ALC*^T' 

*ad»6Bi*aFix*ttl*« Six, * 

[0 0 0 6 ] El 1 If*, — ttftftAG C*xC^«5KWft 
^Dy^tfc^o Ell KOi^lCAGC^'C 

[0 0 0 7 ] 56r^^ft5tft*#fiea6Jcffl^-5»'&, 
ALC^aiSlTT', HI 0(c*3it6SUfi«*ft — € 

1 2 (c^-TJ: "5 /cCKS^-^r-*/^ i//</i/^^S]^ic e o 
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i-^R^WfiUcoi^Tte, WAtf, i*«1»J£>WDMflB 
[0 0 0 8] — 2n *T ^^AGCBftLtl^I^ 

*>* »*f L +.*/i4sa s 2ft*/^b4 ^v^M^it 

[0 0 0 9] 

«**«^*t«r$IKfc#£1-<5* S,«ttUi (Amplifie 
d Spontaneous Emission : ASE) it t i\Z> $£ef it 

[0010] El4tt, 3ftR«#lteiil«#<&*<<* h 

^l^cL^Tifcoc E] 1 4 tC&^T, ^S-Sfi^^^/v^ 

[ 0 0 1 1 ] A S EfttfO*-^ h7^«Wl ftT^y* 

H»«(l«l9«tfcWCASE*tt 

Ko^t(j:^<, 5tT>^03t;tti^^(*^ lo^PD 

A S Eftfc <fc&fMtiPKStt, 
tf, 3 2 f t^^Sf W^^ro^ry^ i f t 
[0012] ^fc, M^Iffl^ryy^rA LCiffS 

[0013] £ <b(C. ft7>^SAGC»f^t6»^i: 
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Ld>U f*3fe<OS'J»*^;-ertAGC<7>lt 
[00 1 4] i)UA.X. 0 1 4 Cl&^T, Jfifi^-^r^^* 

t§±tl^^7>-n*fc6 0 O S NR^S'J^SrjE 

-ff^Mi:4 5o LJ&*Lfc#e>, O S NR<7}$J^$rfT 

[0 0 15] *3gB^(i±l50#^c*a LTte£i\tzi><n 
X\ «**<ojB»JCJ:e*J*P»ft*:e«Lr J:*) lE»ft 

ig K it r > <d m » £ n m £ - ^ * ib 2 <D g w t -r 

£ 0 SbKi, iUKHSrff 5 B^±B«) J; 5 4 A G C i 
[0016] 

i" S * ^ 17 - ffi S^a t , ^^!7-j|iJt^T*it$ 
[0 0 17] a^SHWt-Ctt, KA^MW***^^*! 

/U-^0^:^ 0 t7~-(cS<5^T, 9 * 

[0 0 18] ^fc, ±IB<OIM«I««*COV^"C«, &^r^ 

&mytT>7x*m$8 2titc8i&g>nm ^%<o-^^ 



(6) 

^mt>K +**mmizi&cxm 

$4xfcKfi#fi«*ft<a-«Sfc, (B&^-^/wftfc^fr 

tc#stu *'<*-ti!ie*aa^ -c»«s*t 

-fci'J^U Mft^a*:* *^!7-l$fa-cfflSSii 

[0 0 19] *>*»-5WlJSK"Ctt, K*#Iffl*7yr-c» 
K5MS3;lxfc{g*ftMt* ^i^iaot 
ffl'J^a «w J: o x * oo ^ >^co ft y - ^ S ix 

^£^fc/&#^ft^~f-£^T\ fKHW^S^J: 

[0 0 2 0] $6(^> ±IEO*"JffllK«^oiN-Cfis ft# 

T\ ffl**^^</^* J — set** J: 5Jwjft*#affl*T> 
(CUT fc «t^o 

17-43 J:tf#»^/v- ^3fe^l7-w— *S:S^ X ffi^ 

[0 0 2 2 ] 1)VtlX, ±IE^fH»««lCO^Ttt, ft# 

*feiJ5H£SRi:* fc#U ft^JB^a^ A*«»tt«-C 
»*^/w-^»«'*-4A*1H»)li»i, m*W»tt«P 

!7 - M fi^a , A * fflJMBflS -C»K $ it tzmm? >i> 
— X t>*^& y /u— ft '< 7 — ft * ix^xfP'J^ 
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ixaBfi"*-Sffl*«l*^17-»lE»i:, fcWU HtP^a 
fr^^AttlA^u^/H^-gtti <fc Sic, & 

* # s ffl ft r > y <r> m re fc m » -r 5 * u » - c m m » fc * 

to<t -3 (C IT t> <fcv\ 

[ 0 0 2 3 ] frfr&mi&Xte. K*#«fflftT>v^<0 
A*ft*3J:t«£«*«fl§*T >^f)«)ffl*ift^tii? 
Jx^es* S*x5 £ 5 , A^fRiJft'^-f'J^a^ «t 
VHi*«Jft^l7-«S«t?*n**<xa!l*Safc«»^^ 
-y(Dftx^!7-4o Jio^m^n'-^ft^y-^-^ffc 
SK. *J»— *«IW»(-J:oT, Kft*fifflftT>7>as 
AGCBim J: 3 l:«»SiiS 0 ^xlcj;9, Sg^ft 
^Si:<tSAGC(D*=;i/^/viMgSt'#, fit 

scoiS^AGcfcu^-r^ ^ i*s^rifi^**. 
[0024] Hfra!^©ji93sa^sijffli#a(co^T 
« % »»^boiR«ti:iitot, ft^y-fj^a-e 

HCSixfc«*^/u-^<oft^l7-43j;W#tt^-^ 
<r>%'*y — <o— ^fciSRi-^aJRSPfc^ru, ttai«»T? 
iljR£;ixfcft'*!7 — icS-^t, ^^#SffiftT>yoo 

Six-Si: aMfcWfc X t) 
^/u~yoft/<!7-fc31«LT$y»fcfT^, #»^-lr* 
/u^*t»4fc»4»»Sixa t i8«ffl5tci:'t)fRllft^^ 
-^ooft^ aT 7-fcil^ LTfWWfcff 5 <t 5 Jci-4<o*s# 

[ 0 0 2 5 ] »»^^-^i:»*^^ 

<d \,^-?ix<n * ~ ? fflfc ft r v ^co^y m (c « i/> 6 frfr 

L< tt«K*sfffeix*»*Jw*i, *i«»Six*tt*^^r 
*/ufc^*/j?^ifift^/u--^(^^ = ^ffi*SiS«Six5 ^ 

WW *s - <t li^LTfT^tL^ «t 3 left 60 
[ 0 0 2 6 ] *»W(cj:-5tt**»fflftT^^««i36 

fc*tt*#««»ftfc— ft ur jfc*#«fflftr > 
o-^fc^^-r^ft^^^ai:, ^^^mfi-^-ft^ise 
t l, ft^ft^a-c^ttSix^ftft^fiffi-^ft^— as 

fc, #K««o^^^/uft*3 J:t> ,; e^ifi^(7)$|^ftfc^tf 

6^^ftfc^tf$i#^^i: , i:»«t6 3t»l*Ri:, 
BEft^lK^a^^KSixfeS^ja^ft^^-fcjPSS^J 

«/j:ft^«7-i£#tt, »ft/^»7-fflys^a-c-fflys$ 

iX^«-9-/*»cOft^<?!7-(c3l<5^T. i^^#SffiftT> 

^tb^fc»Jt»-r^ww^a^, fc{i^x«^$^x5 1> 



11 

[0 0 2 7] *»A**1*jat-CI*, ttfi#Sffl*7>:/X» 

#<££ix. tt#ft*ixfc«#*tt, *#«^ai-J:oX 
«#J5fc#*3 <fc * 4x, 3fc'< ? 

K«fcoX'>ft< t «,«*J*j>^*^!7-AS«**tL*. 

Sv^ijiSjf^Mltec i**iiJttfcft*, 
[0 0 2 8] Sfc, ±K<0MWJS«Ko^Xtt\ 

* - ay fi^a xm gsnfcfitsw*^!;- 

CS^J^t, Sifts «fc 5 f-^^^S 

[0029] a^-sra/Sxfi, «ts^fiffl3tr^^T*it 

-«36*«XS!j3eS^fc«-»J«^CO*^!7-fta{C, ttJ 

AL c<0* = * i^/HM8S:e«X#* fi»« 
[0 0 3 0] £<b(c N ±E<0fW»S6««wOi>Xfi, 

#ftco-9**#<$i-6Artffl9#tt«B£s ^m^mmytr 30 

^^^Bfr^A*fflj5>«ast, m*«#tt*-e#<S3 

*s , a * cg^mn x#8t £ ax fc« * - * ay 

s «r IB ft a * ffiij Tfe y - sy as t > a * « x^m 

mi£%t. *fru «mp*a#. A^jft^y-ay^ 40 

*5 J: t/tti A mm '< V - fll£fB X-t *x -ffxffly 3£ $ ax fc #« 

UAitou'^/wftas— Sift** ifc^Sfflftr 
>^<otbf^4:«|«ii-65p|»-e«!H»tt«:#-r* J: 5 U 
Xt> £V\ 

[0 0 3 1 ] A»*»6«J*X«\ i^^r^fimTtTV^^oQ 

A*jft*5 J:t>*iS^^fi^7fer >^A^^ffl*** s -t4x* 
ax*--* SiiSJ: 5 left 9 , A*«*^7-as*«B*5 <t 
tJsa*«*/<i7-«S»X*ix-t # a*J*Sixfc«#J*» 
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J:?), if ^KSia^AGC^^^? u^i^r 

e«x#, RSd^AGcijiats; i^pjfgtcft 

[0 0 3 2 ] *D;tX, ±3EO*y»3£«Ko^Xf*. 

i7-«e*a*^ *»«*ax5Wt*ixfc«**»*5j: 

/ < v - i'J 36 ^ a X i'J S $ ix tc m A # *s <fc t>' $6 W f£ 53- tf) 

X, fe^^Sff -^TfeoOO S NROO¥^flI^^t±i-t-SO S 

[ 0 0 3 3 ] *»*^*«Xtt, 3teT>^0*iJ«iffli: UX 

ffllt, iSfi#I«^*^0 S NRtf)?iSli^, OSN 
R*ffl#a*-J: 9 BSSWt-llttSSax* <fc 5 l-ft<5 0 

[0 0 3 4] *»W{C«t^ftfi^fiffl5tr ^^<Dffiy«I*' 
^lo«lt fe^<7)Sft£l«»^^'^£'ir 

^^^Kj^srtenw-refty^^fetwfe^Xx sg^sit 

^■liaax^aiufc*^*^-^*:*^^ ux^r? 
— srffly^i--5*^!7— fflyseiasix B*^t7— ay^-^a 
xfflJSSixfc i Kofe^y >v--?<Djt'<y 

S:*^Xft-6*«feX*>6o 

[ 0 0 3 5] ^fc, *»w^i4ft**«ffl*r>^ , <o 
ft-^A/fc'tt**Jlf8#*S:--«UX*i«i-*ttft#*fla 
fI^-7\:^-^^5>^ UX, Qm^mT-^^tuytteXXf^ 

x, ifei^affl^r^^Bi^^ftijwi-sffiywiaai. 

Sr*^Xft**«feX*>*o 
[0 0 3 6 ] 

s<5(/Nx^p^i-5o mm. *»WK«fc5j6*#«ffl* 

L cftf^i-s <t 9 {c$ij»^fT9m^i-ov>x^0^-r 

[0 0 3 7] mi (cio^x, *3S«*i. *u^</HWW<EB 
It. mt)®\ft1&&k \^X<D%^-fy 2 i, 3fe5^Bt^a 
i LttOffif f t^^^fit^ -f (Wavelength Chann 

el Separate Filter. J^T W C S F t "T 5 ) 

9-ay^^ai ux<B*/m*S6*tt4 lf 4 2 ^> 

^^/ui? (LPF) 5i. 5 2 t. *^^»#a«««P» 
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4>\<9 (LPF) 5i. 5 2 s 6*3 
[0 0 3 8] ft U^/UBWW 1 tt. A*?ff 

^^^^r>^^ix.T«ssn$c ^fcs -hie 

[0 0 3 9 ] 1^7211 ftU^/UfBOfaSR 1 a><bfcHrt 
F 3 (O/tf — hPc tdj£6<, WC S F 311 WDMff^-^c 

8M*S:*ru #- h P c ia*SiifcWDM«»fttlPI 
5o 

[0 0 4 0] El 2 »i> WC S F 3 <7)Sifi&ft»ti= SrKW 
"t--5IUT^5c EI 2 (A) 13, h P c IwA^Six* 

:tll Wttf8ooiffin-i8 0fir^«^ 

^-^-T^/UftcD;*-^ h ^ A t° — ^ (DTpM^-IL hii&<0 

[0 0 4 1 ] EI 2 (B) It WCSF3 — FPc^ 

fc5o fRSSfiA 2,- A4, 16, 18£ 

*ix?fr*>bkirzffim<ofo&mi^\,*x&i&ifr&fc< 
A3, 15, Httilfllfi 

/f-hPc frbtf- h P 2^<^aia»*#ttli, (B) 

[0042] EI2 (C) <i, WCSF3 — hPl^ 

oT, 12, 14, 16, A 8^#f 

^) # % h p i ^e>aj* sns c t * 

fc, EI2 (D) fi % WC S F 3 <Dtf— h P 2 frb<Dttit) 

SKftill, 13, 15, ^^^ft^/^J:^ 
-hp 2^f>tH^$ii6: i 

[0 0 4 3] ±5ecoJ: ^/^^ft^WC S F 3 CO A 
W^LTIi, U. S. Patent 5,809,190 

✓Iff, ITF Optical Technologies&i^GQMach-Zehnder I 50 
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nterleaver™a?£{£ffli- 6 C k t>X$ £ 0 fcfc'U *3§ 

[0 0 4 4] W«^W4 1( 4 2 lt WCSF3 
©*#-hPl, P 2/>>e>*;h^xttjaSft*3te«-^S: 

[0 0 4 5 1 #t*7>f/^5i, 5 2 l*. &3fe/BSaK 

[0 0 4 6 ] *~*«*»KWJ»P»6li* W 

a>e>*;te>ix*»ia« *s e lc^ot, ^ 
5 0 i«*fSELit #t"<'HW*ptt i frbmtjisti 

IS: a l CicE^ 6^^*11 -^t 1X^8^^-/^ 

[ 0 0 4 7 ] Jttt»7f4, *=.^«»«RWJW»6-C» 
WDM«**C4*ii58*f 
^*;u*<offiffl«ia«cpsi:xH:S$nfeaiP« *>a 

/v<b ^u-^/i^^tcjS Cfcff -f§-^£/££;Jx, 

<DJfc«»7*»6^fflA«*«:gtf ftu^'MMWlBS 1 

[0 0 4 8 ] ±iE<D«t ittnua^wiwasB-ett. a*« 

*^7 2S:^Ut^95i:aiA*ii6^*(c, *<otH*fll 

t*W-*Ji s ^Sc?^tWC S F 3 <D/tf— h P c 
[0 0 4 9] WC S F 3 "CI*, tfT — h P c frbAt) £il 

«$jtx* h p i*sj:a^#— h p 2^6*^-e^ta* 

£*x£ 0 Cltttlt^ttt, ##-hPl, P2^6 

SE5fe*»^tb^T*«i-6C<!:-efc6 (B2 (A) 
(O (D) £#BS<d:: . i-#=b*>x A^ff-^ftlc 

fci^^^%^T^6 t E12 (A) lC*o^T\ 

f^ffli^^^ 5 1 1 W*-e*>ofc»#*4T) , WCSF3^r 
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loTffStS^, WCSF 3*aSLfc«, -35<D# 

-h^bffl^^UA s E#j###iiiSffi<afc)^5H;:# 
[o o 5 o] wc s f at'M^/w-^iWS^/u 

^ n * ft ^mn ffl m » e k * ix tvis 6 *x * . * = * it 

*aHRfW»P«6 -Cfi, S E Ldfto 

6o W*.^ ±1E(75 J: 9 (c«Effl»ftds A 1 <r>J+T*&>otz 
»-&(Cf4, #tt^/u-7 p SraiRi--5 J: 5 ixfciS 
«■« -^S E LKtfcoT. 5 2 ^6^tti^fl £0 

^s»lR$nrtt;R*7(C73lbn^o 1)R*»SE L<7) 

CcO J: 9 fctN »«*ttfc*« h-* 

/U#'<!7-t;:£fc$ A S E J: ^9^i®-r^ 

[oo5i] ^mvim»&6 frh<0*:-9m ■» 

S3fc'<!7-^ WCSF3"CffS^-^Ht»IIIS 
A S E^i^!7 — ^^o^fcfiltc^L^cff-^u^^ 

[0 0 5 2 ] ft U^/HWWSB 1 TN4, tb«»7A>ib<E>fcH 

*KH§-T*^£4x5 u^/Ht&fciSCT* itr^^jplWds 
fWWSix* (^fc*T^*-***r-rs»-&fcl4, ft 
«ift*fls*Jffl)£jix5 J: 5 tc It fc J:^) 0 ftr ^y^fij ^ 

^u^n^Sipft^u^/uj; 9 t>*#^£ #lcf4, ftr 

J: 3 fc/hS^i: #KI4, ftr >7<r>W&ft u^</H(E(c*t 
lSLfc#*:it*£ < ft 5 ct 5 KWSESixSo -JxKlJ: 

fiu^/MclHIWSix* «t 3 lwft£ 0 
[0 0 5 3 ] ::t% ttffliS*^**^a 5 *K*fci4J* 
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14, «»tt**fctt*»j6««)^i'ix^'C*>^4,<ot-r 

[0 0 5 4] #J;ttf. 0 2 (A) C^lfci: 
l-A80t^TMffl$jltl^W^s SfH 
<7)^^/uft^teffl£4xft < 45i 5*«K* s fTtoix* 

/McR^SixT. ttROBRlcfc* »»^^r*^**** 
^■ff»^>i — ^oo^e^ *ft^°y-t::g<5< A L casjili 

ALcttft^*saw^fTh)ns«t ^fcft£ 0 «r«i:o 

* * i^$:#<£>^ ~*ft'* V -tcS<5< a L Cds« 
[0 0 5 5 ] ±!a<z>£ 5(c*i jlJ6?BlB«cj:ntf, A L 

SHUA^'i-— SWAP"*"* J: o^LtiZbX^ ASE)t 
flc^i: «): 5 A L c o i/^<;^ - ^ oRi^6» S 5 t 
«>, »«<0*v^ALCBff*rSia'*'-5wi:*Spj|Bicft 

»■ ft <5d fc#pj|B 
[0 0 5 6] Set-, *J8W^JB2|t«6»ttJco^-CKW 

J; ^ «wfWWftfTP»*f-o^^T*^* 0 SI 314, .^Ml^ 

[0057] m 3 (oM»isBf4. jr i mmmm^m^c 

ttft*=.*-*-S»**B«t. AtH*3fe^u-</uSftS 
JC*u^/HW»Wl ftAGCt&{^£ J frSi><£>t l £>5o ^ 

($:^(cf4 x jb i mmitm<nmt>m<omi&bmm^ it, 

* u-<yu*iJ1»Sl5 1 OA^fRiJt-o^X^. A^jft ^-3fe<^ — 
S^^te^^^^Si, KTt^^y 8 ^ttSixfc 

CSF9^ RWCSF9^^-hPlA^ai^Sil$ 
«*^/w-^0*«#ft«««»«caE»i-6*/«*l2E 
Ml O^s WCSF9WJK-hP2^e)B*Sil5 

i o 2 ts Qit/iii^feu ioi, i o 2 ^e>*n 

«xU*Six*«*«»*c«*ix5 :! F*ftJ«3J'ftl«*"t- 
AGC<o^-^i**ftftaHB-t-5«l8ft*« 
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(lpf) i 1 1. i i 2 t, 

-f /U* 1 1 1, 11 2 a>f>tti*£*X 9 *><D — Jj 

Rffl»»l 2tWt?>n5, ^Lt, A*1W£>* = * 

up* 1 2 a* e> a* * ix * * = ^ u -< /u 

= *ou^</wt *stbtt»7 ' Kfci^TfcfcttSix, H£ 
5 »c*u^/u{M«i« l w»flE#fHW3ix$, 

[0 0 5 8 ] IfoT, »2^S?B<fi-C*i. 36*^9 8*5 70 
SI, WC S F 9isJ:t/wc S F 3 # A*«#I*SR*3 J: 

tfuati^Bajjwtiau, i oi, io 2 

*3J:V*/m»K»»4i l 4 2 * s Art{ffl3fe'<!7-sy^«3 

1 ip 1 1 2 > 5 X , 5 2 > * = 1 3, 6 

[0 0 5 9] ±IB<oJ: 5ft«*<OfWWSS«-Ctt, ftw < 
/HMfftt 1 (c^j-LTAtti^ $ix6#WDMist7fe^-S 
2tM^XX«-WCSF9, 30tK- 

hPcC^Wnilb^, ^WCSF9, 3 T*fi, # 
- h P c JcA^SixfcWDMft^dsWft^/w-^isj: 
tfffft^/u-r/K^dSix, /f-hPi *5J:tf#- h P 
2*»6*ix^ttl*Six5« ^WCSF9, 3<D;K-h 
Pi, P 2^6<^m^*li^ 45-*<OaK— McWRSJxfc 

ioi. 1 o 2 , 4i. 4 2 t^ix?nta 
m-^icm&zixtimiz, << 1 1 2 , 5 

1, 5 2 «r*ix*^^Lr*^ = ^«*ai«IWW»i 2, 
6 

[0 0 6 0] **=^«-»3UR«HW«l 2, JR ^ 

/uj? 1 1 2 , 5 2 ^ | ba>a*«* ^ h 

^^ff^-^: LTit$£§£7 ' lc*jh,«xfcH*3;fx5o 

X. tfc<&S£7' -Ctt, A*M<D*^*«#J»KM»m 

2 *«#U"<A'i:, W^ffi!j<0^rz^>ff -g-Xft 

^{clttfS-r^ - ir(C/^^ e 3t L"</uf6iJflp«5 1 "CI*, fcbtfc 
87' ^6^^fltt^^i6^^\ ^«>a^ 
SJxfcu^/HS (fij») -c-etfeSct^^, W*.tf* 
r>^«p^*ii*B«if^ (#]»»£) ^HSESixa. 
[0 0 6 1 ] «E«K*^-v*/w^*i»*fcrt«» 

»«3*xAGC#JItlft3ixa. wifXfCj: 9 , «M*K*fT 50 
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?Ki(c$§£-t- 5 u^/^i^SB^lSCo^t, AG 
[0 0 6 2 ] ±fSC0J: 5f-*2 jtUS^IBT-Ji. AGC<D 

Lt^ftifc, A*«*3fe^-ffli3 < tr/ai* 

(at^-SU^WC S F 9*5<fctfWC S F 3«rffl^TfR 
GC<OU^</u^ = ^»^^<l«$^xSi:*^, fc&r* 

^/u^*s»*^fi«aa^*-*3tt6 agc«^»jw/i — 

[0 0 6 3 ] ^C, *«W^*3jM6*fBfCO^Ttt9! 

^H^WTA LC^AGC £ ^^(^m^-frfc 

[0 0 6 4 ] B4lt IB3Hlf6?g«8^^A^WDMffl5fe 

T> !»***■*■» lA*Jj:tfll** 

illft 1 B ^^I^TfeT 7f^-^ 1 C^riMT«M 

fcSSl. 2|tt6»!»^#a*«**riifflUfct^-Cfc 

[0 0 6 5 ] ±a«>*i^<^*W»» i iwti 

ffia3U««ffil A*8j:tf»a5ft£««l B^-t 
dx^xlc^tU ±»©H3lc^LfcS*1*Jrt«:iBfflL 
T v &&tfD56*!iHffi 1 A, lB^AGClf^f^)« 

(c s »a%4i«ff i B<Daa«M£K« l 
WfBUWaje^btH^Six-s^^^ft^^a^v^r. 

1 C£>iM6*SrfM«1-aA LCHK («:«») 7 

A, 1 BlwS-fSLTKttbttfe#^^AGC[Hl8S 7 ' 

*• 

[0 0 6 6 ] #ja*;ltBSl5 1 A*5j:tf«e#«MB« 1 B 

A, lBIt 3L/Utf!>^ K — Zf^tyy^ '< (EDF) 1 
at. E D F 1 a frlfiftlft i 1 6 c i pflB4i6ftf 
0>rafi3te*:3&£i-5ffi!fi5fcS ( L D) lbi, 
»1 b t«4LfciB**EDF 1 a C^t^WDM 

[0 0 6 7 ] /^*>. El4(c#i«r*®iBl!<0«fifcS:^Lfe 
*»W*siifflSix-6*i**«BJO««rt. »^B&S 
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[0 0 6 8] ft&XVmbixZOSC 

m^ftz&mLx, &*~?m^miRmwi®6, 12c 

^cnlRff-^S E L££/£^Sfc#(0«/&£{I;tS^£> 

Af*:&^t-f^. OSC£3££K (OSC O/E) 
20^ %T >^^$ij^^2 1 £ N O S C|g?fc£fl (O 
SC E/O) 22^ #Rtt6*X>5<, OSC§7t§{52 10 
Of*. A^fl#7fe(c^^n^O S Cfs-^ftSrttfcttLTfi 

fis O S CS?fegIS2 0 ^ex^tti^fl-^Srffl^XA^I^f 

S 0 OSC»36«2 2tt, *T^^tt*fW»ffl2 1 *»e> 
aj*Six$«JK« fMotO S C«***£j«"*-* fc 

[0 0 6 9 ] *JS«tt, #r 2 

1 T*®By Siixfc^^/Hf «*3 ctOTlJRIf ^-s E Ltd* 
-5^r, ALC^aflSu^/uSrKS-rsSllSW-S-SrJS* 
t6ALCSf {f^lM2 3 fcfflt;i6 t^ti-So 
[0 0 7 0 ] ±IEO<t 5ft«rtO«M*36«rtt, A*« 

1 ACi^t 
A*«»*t-^*iX*OSC«#* 
S CS*» 2 0 -C*«SC»**fC3feT^l*'ft'fB«I 

9)2icii6n5o i a^coaa^co— & 

mmm<vi%'&tmm^Lx, wcsf9, s^^lt^ 

fc*t«?"*" = **SAGCI1I»S7 ' Kill 
64x5 0 AGC0SS7' TIL #*=*«#SMRfM»» 

1 2, 6^60*n^«^-Sra(cAtH^*OU^</uSIAS 

ffl*P«***ttl*Six* 0 

[0 0 7 1 ] = 2, 6 

-Cffl^e>*l*»««*SE Lfi, 7tT^y^:^ffl»gfS2 70 

2 l tefc^Tfi, OSCg*»2 0S:jMtA^StiS 

os c«»*^*ncLfc«*« ±m-^7t^^ 

^^TO^^t^IRff f S E L^«$^6o wCO 

aiRfli#s e Ltt, mmm&£tf'&mw<n&*~*m 

mVimWU 1 2 , 6 (C^x^x&^xS ALC 
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•^*>Himii, ffi&m*$£Tfmmm<n&AGc\Eife 1 * 

$5 £Tf A L C(h)S§ 7 (Ci^biXs AG J:0*A L C 

fiSflS<o|C3E*cffl^e>Jx6o Sbfc* jfcr^^tt-frftlW 
>SrO S C383t*R5 2 2^frLtOS Cff-^3fei: LtWi: 

[0072] AGci*ts»a*iWi»iA'ei(is 

tf;l#"l8«ISl BKi£€>;IXl#i|B$;ix*„ »»5t««*«lB^ 
©A**«>-«B*3 J: tf 1 B1)*b<Dmt>9t<D 

ft, AGC0K7' *CJ: 9 1 B3&s*]»-XE 

6tb^$^x6^^^m-^-^. A L CIUSS 7 tcti*ib4x 
ALCiB7m ±a!LfctBl^ffi^ffic75i&^i: 

U-OU<b A LCSflSfg #M»»2 Zfrb<DA LCS^ff 

*u^</bt3!>sit«Six, tlWIICCCt, 

cotfcl* u^^sfts — ^£ #5 <fc e> (c pj^^r ^7"^>— ^ l 

[ 0 0 7 3 ] ±iaco J: 5 ftfBWKfflw J; 9 , mll^^ci^^ 
S3 1 AfcJztfaaftH*!* 1 B ^^^^ nAGCW] ^ 

^y^WWSixSw fc-c^r^^Bct LtALCift 
[ 0 0 7 4 ] ft*^**/i'<DJiRSfcf*«Ra s ±i:fc» 
(r, *«RSixStt*f 1 ^*/i'**A/-C^*V>«»^/P 

[0 0 7 5 ] HI 5 (i. KS^r + ^cotiH: (MR) 

^mmmx^^m (t«e) «ss««wiftjtr, is^^-v^ 

/wcoifR («R) JdBB+5««dsaS«Six5o ^^^^ 

s c« ^ft&frLx*mm<DKT>7m'£mm% , >2 1 r- 
sm$^x5o 

[0 0 7 6 ] ^ It, ^7^3X11 jfcr>^tt-fr«l 

»»2hc*5v^t, «r (*R) vM&frmmr*** 

[ 0 0 7 7 ] 7^4 it*(S> *8R («R) WfC*3l^ 

X»RS*xri^* = ^«*^«» ^/u-^«c*KS Lfc 
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^JcWU?Lfct^^3E«rSn. ^^yJl \z&Z> 0 
[0 0 7 8 ] ±SEO^^s/^3-Cif» <D 

^^3/^5 2^38*. ai«ft*s e 

[0 0 7 9 ] ^f^7TU Sfc**-ir*/K0itK (« 

X, ^f^8T11 T*«<OSS«^6©*i» (MK) 
(«K) a*3MKS*i6. 

[0 0 8 0] C(D J: 3 {c§§ 3^^^flg(c Jiixrt, «Atf 
S^#3feifi|Sffil A, 1B<DAGC£A LC^^Bfl^ 

*<o*««iff*lia-e#«o OSC«**MIB 

[0 0 8 1] 4*5, ±aiLfcSB 1 -3 2M6*tt"?f*s W 
DMfflt*SWC S F 4rffl^T«ft^^-^i:#*^/u 

WDMff »*4USo»*y^^:»IIL*itii 
f£\ A S EJfcjsfc^fciJ: 5 U'</u* = *»«Efl)«i*«:EI'5 
c t ^pjffi-cfc^o 0 6 (A) 3 

tf, 06 (B) fc^i- J; o \z % WCSF*ffl^t, t»9 

[0 0 8 2] .«^(D^4Mg^Co^T!Ai 
-r^>o JB4 j|**ffl-ett, ±JCUfcJBl-3JtlB«« 
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&miR It A L C^AGC Sr'f? 3 t>^ Tfco fccDlc** 
U WC S F^««3W*Siflft*»tt*K3C It, 
* t&^&ft t \ZftM LtALC^ 

ft? X o \z Lfca-&^#x.6o 
[0 0 8 3] H7it »4HtS?BlBJc:^^5&fi*fiffl 
)fe7y^|j«loM4^tit^5, El 7 
Tx *^S<ofg/£^±i£oQ0 i K^LfcSS l XlE*BflB£> 
»/££Sft£SR#fi, WCSF 3*cft^rHJHW*a« 

Kftttttojiftswc s f 3 ' zi&m-tz tmc^ 

70 * 1S«9IKMiNia 6 Ltl^7^/^5 1 ^'b^ 

tu*fs#*tt;«» 7 izm zm&t u £e>tc> 

ftoo SNR^^St^O S NR KIH^IS: i: It^OS 
^to»^«IB i IW«^i^iMt^af:^::t 

[0 0 8 4 ] WC S F 3 ' fi, WDMff -^ftcaftft^* 

* /u mm t c ft c x m m w i c x ft + * m m m « » tt £ * 

Lx ^- h P c SixfcWDMfs &&S<^ 

tfH**»fcl-5M!LT, h P 1 ^bU 

*U h P 2^6tH^-f5 1 bOX^)^ 0 

[0 0 8 5] m 8 ti, WC S F 3 ' (^i^&^^te&f* 

«t*at*6o 08 (a) ^-hPcia^sn 
::tit Wxf^8 o(^RS A l — A 8 (D^^^fvftfr 

^ [0 0 8 6 ] 08 (B) fi. WCSF3' J^aK— h P c 
^^b^K- h P 1 -^£>3iS jKSWF+^SrlS^Wfw^Lyt: t> ^ 
T-fe^o *(*WJCJ±, 1 — A 8 ^tilW^'D 

^i-^^fSc^JSSiffifco^raia^^i* < ft *) . ^-^S 
A 1 — X 8 (^*W(CffilSi-$ElfS<D&fiiie^Ot>TSia 
^^te<ft^>o ft^x /f-hPc^6/f-hP2-(DS 
i§^S^ti(i. (B) ^^^^^^^^rfc-b^^ft^o 
[0 0 8 7 ] 08 (C) WC SF3' <20*K— hPl 

fcot, A 1 - A 8 £>f^*>U3fc*3 JztZ-t^ifi^ 

^ cOA S E36**A/«« jK-hPi^f,tHA§ 
il5:^^^6o *fc, 08 (D) li, WCSF3' 

^tt^fcot, A 1 — A 8 <D^-\*;isyt$: 

[0088] OSNR^t-; 1 3li, Ig^^^^^Si 

5(9 ^rr^SLL, ^(O^^r^OS NR^e^^fs-^ir LTtH^J-r 
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[0089] >LwT\ OSNR^e-^ 1 3Ciolt§OS 

(C) {Z^-TJ: 5 fC, WCSFS' O/K— HPl^btH 
*Sil5«ta»0 h-*/U*'<!7-P 1 to tal f*. * 

SIG-total*** t**ft*^ir*'l'56«>iStt*>A s Eft'* 

^-p A sEi-totai^*tt*ffl^"C^ <i) *-e*i- 

[0 0 9 0 ] 

P 1 total- PsiG-total+ PASEl-total *" 

H)8 (D) {C-^-TJ; 5 WCSF 3 ' h 
P 2^f)[±l^$il6if^ h-^ft'^-P 2 
total'** #R*^**^ft<&*WS*««-:&n-* A S 
Eft'<!7- P A SE2-total<tt*ffi&E^"C* (2) S; 

[0 0 9 1 ] P 2 total= PASE2-total (2) 
--"C% P A SEl-total-PASE2-total^%^^- 



2001-144692 

24 

ZZtztb, ±12 (1) ^J:t>' (2) 3t«fc !K ff -^ft h 
-*/w<!7-PsiG-totaitt&<B (3) ^lt:H5 
■C#-5<b^tc, 3&^ft h-^/W^l7-P A SE-total*i»: 

<D (4) S-cit:^^^, 

[ 0 0 9 2 ] 

PsiG-total-P 1 total- P 2 total (3) 
PASE-total-P 2 total X 2 - (4) 

14, ttE£JxT^Si£** L -1r<*'l'**in 



average 



70 



ttot 
R 



average 



PSIG- 

Rt, ?k<n (5) ^ti^ioo 

[ 0 0 9 3 ] 

PsiG-average= p SIG-total^ m " < 5 ) 

1 OtO&g^-r-^/Uftfcfc 9 ^sp*^***'*? 
-PASE-average«4, ft T > 7 CO ^ifSc^l * A A t 
L, ffl^tfgfi »i:*5*t5DMUX<fOtt*f t 

(6) «-?*six*. 

[0 0 9 4 ] 

PASE-average= PASE-total x A ^- ch/ A A ( 6 ) 

ttiMt*lJ:oi/>too s NRtof iSfio s N itf ^feoo (7) StSt:t^t#$, 

(4, ±JE (3) it- (6) S^ffl^e^^C [0 0 9 5 ] 

O S NR aV erage = P S IG-average/ PASE-average 

= < (P 1 total" P 2 to tal) XA^ ch } 

/ (P 2 tota l x 2 XmX & X) ( 7) 

(CUT. 4^5 5 ^ 6 ft *l"<'l'#X 

ftu^^sijfflSfli tci!££>*x5o 

Ktp«#i4, A*«**(c^3Ux*ttflm**fci£i:T 
7 ?^e><£>tiH*rti *-?^Six<5 u^/ufiicjc i:tftr>^ 

0*ijf»«dSHaE34x> tB*> fa -*§-fttf> 
MWtffrfrjJx*,, 

[0099] * fc v OSNR^^^l 3T1i, «»:7 >f 
/U* 5 x^fc^^^ff-^-T^SftS P 1 total * 
<< fr# 5 2^"b^>^ — Six* P 2 total 

ffiffl&S&m. ftT ^0Jf«fftt«U xto±vm.fait 

mmt&MLch) t&m^x* ±ib (7) 

9> ffi^tf)tl-o^ri7)OSNR(D?^lOSNR 
^ average******^ W8*^OSNR*i^«*fc 
LTtfj;b£*X<5 0 

[0100] ±IE<7> J: 5*cJB4SHfcWl»fwj:ixtf, A L 

F3' Srffl^r«*J*»fc«t**^*c^(BIU, 
<7}^e - ft^-dS^i^Tft u-i^i|i95 1 ZttitJ u 
^</U— ^ftij»i-^<t ■) CL/c: > T\ ASEft/#5>l-£ 
5 A L C<D u-</v^e~ *@ggas<i«$ix5fc«>* tfHgco 
«^ A L CB^^iat5 c i: ^^C/^o w 
CSF3* r»BILfc«»«»43J:t^*t*rt»Jc*tiC-*' 

50 z>*-?m^&mm-tz>zktz£ 9, m^m^^t\c^^ 



±3a^J:5*»*^»J»««-Cf4, JBi; 
^rEHSfc Lt, AA«*ft#ftU'<'i'fM*l8B 1 

-fc^ttirtft #ft<&— ffl##tt£ixTwc s f 3 ' co 

#-hPc lca6 6ix<5<, 
[0096] WCSF3' -C(4, zK— hPc^bAtl^ 

*x, h P i*5j:tf#- h P 2^^;ix^;jxtH^£4x 

6 0 cc-eait^sii, /f-hpi^6tts^^^5^ 

^^Cttix^A S Eft/£#<Dfi]^a^ hPcC 
A*Six-6 j e = ^*«c**<xSASE5fefiR»oW*fclt 

ztX&Z (H8 (A) (C) (D) *#HBOct) o 
sa£>ft/mMa»au iTflkUSJxS h 

-^*^-(:i*5A s e 

ix, ALdO^/Ri^888^wcSF3' Srfflt^ 
[ 0 0 9 7 ] WCSF 3' -e^«Sn/tft ^-^c^^^a* 

S*^i/c'(sl:i^7^u^ 5 !, S 2 {zmhi\Z>o 

8g7^^ 5 i*»6ffl**ix5«*j585>tw*HC L 
fc^e^ ^ff #J4, tt^§i7^J:t>'OSNR^^^ 1 3(c 
i^6^x, — 18^:7 >f /uj? So^'btB* ^^x^^lB 1 ^ 
ft{C*ffcLtc^=- ? in^n, OSNR^-i' 1 3CgP) 

[oo98] tt&m 7 r-(4, is 1 mt&xmv>m& t m& 
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[0101] *38W<OSS 5 JHSJBJBKo^TttW 

[0102] SB5Hffi?glS«C^^^&fi#l[ffl 

X, *|S«I4* ±IE*4 38««tt^*lJ*fco^T, Ttu 
^/MftMPtt 1 (^A^tlJfct A2)lf — S»*:*~*-r 

3C^lfcS3 t tt« L ^»^^*«« 

«>»*^ll4*»^tt. A*«l<owc S F 9*5J:t«B* 

fliJOWC S F 3 tCftx.Ts WCSF9' JoiV WC S 

F3' rni^ti&m-tzbmz, A*«*sj:t/tti*« 
co«-^-^«#ia«ss»a5i 2, 6*«i&lt, m^^ 7 

fi*/£iU 3 A^ft)t^0SNR^Klt50 
SNR^^M 4i3j:0«fflA«**«>O S NR^eSt 

[0103] WCSF9' (4, ±«E<O0 8 C^L/:WC 
SF6' tf^^iliji&^te^ U W^7 8f» 

[0104] OSNR^^M4ll ±»<0*4 Jtlfi® 
JBS-C»L<fftML^:tti*ffi!]^OSNR-=t=^ 13^8 

Ws^Co^t^O S NRO¥lSIS:a» L, *co*S 

[ 0 1 0 5 ] ±IBoO J: 9 *«fi8;(OSiJ«93S«TM4, * U"< 
/Kd»8 1 {c^LXAtii^ Six6*WDM(S -^7fc<£>-Sft 
t>±ttZfyB t 2T*MS^t*WCSF9' » 3 * CO 

h P c ^-t*X*iXiS6ix6 < , *WCSF9' , 3' 
Tfi, /f-hPc ^A**iXfcWDMflr-»*dSftflrJ*» 
fcjit^JfWrt^Jc^dtStt, h P l teXtftf- h P 

2a»6*;JX^;jxffi2j£2}x5o #WCSF9' , 3' <T> zK 
-hPl. P 2a>6tf>ffl2jftfi. McftSBfcS 
^Xfc3t/««2*ffil 0 i, 10o, 4 i( 4 2 

cf^^ix^'tsl:, i^7^^ni, i 1 2. 5i, 

5 2 iC^n^Xj^bdX^ 0 * IT, m^C^ 7 << 9^9 1 1 i. 

5 ia»6ffi*Six*tt*rtJi'fcW«: Ufc#*^^«# 

f*. Jt«»7' tC^b^X^^^tC. OSNR^^M 
4, 1 3 (Cig&JX. — «&:7 -< t\,9 1 1 o, 5 
ta^Six^Slff^^tc^MCLfc^^^ff-^fi, OSNR 
14. 13 \Zi£<oixZ> 0 
[0106] tt»» 7 ' T-Ji, ^ 2 3liftJgffiiOl&'& t m 
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iCLT, AAi^S«7^^ 1 1 = ? A 

u-^WJWai 1 tciSbix^o * u^'HUKPSB l it 

ft (fi|»K£) * s BI»<Six, fi|»-SW»*sfTtoix<5, 
[0107] A#fflS*5<fctfffi2>ffl!J£>*0 S NR^e 

^M4, 1 3T11, t^7^/^l lj, 5i*»6<D* 

70 i 2 , 5 2 ^b^ j t-?« tt'^^na p 2 total <G>ta 

(7) sfcoBB^KJ: 9. A*ft-»*S3j:t^m*fS**fc 
O^ToD&O S NR^^itlfilO s NR average ^ai$ 
*x. t<Dtt*dsOSNR* = ^«ti: LT^^iffi^ 
£4x6 0 

[0108] ±1E£>J: 3 jtJfiffl?>Rlc iixtf. AG 
C<D*r~?ftk LT#ttLfcA*F«#3fetf>--8fl*3 Jlt^W 
*tff — SU^WC S F 9 ' *5«fctfWC S F 3 ' 

20 (D^r- fit^y—icg^^xft i"<9i,mffl%b i 

GClfiM^St^: t*s^IIB«cft-5o WCSF 
9* *5j:t/wc s f 3 ' -c-tix^ix^HtUfcW**^* 
J:t5>l*fiJi»^*tJS"*-5* = ^«*S:tt«i-«^ t lei 
A*« #3fe*5 ctt/tB^ffi -f§-#;Kov>T<E>#¥*$IO S 

Stoics*-?* <5 0 

[0 10 9] ±IB(^JB5 jMfc»IB-CI4, A* 110*5 

jcufc*^ #»Wficaxf;:l«6i\ A*my«L<fia^ 
fRijoo— ^(cfcito s NR^e^-i'WtSJ: ? ctxii 
OSNR^^^n^^^/^^l: 
(4, osNR* = ^*«ftts:tWIB-e^, £ e> 

(C. ±^L/ L c^3^i£^flg(0^^<h^HtJCLT, ^4^ 
Ml<7)Mi:l5 S8Jt*IB^)«*i: fttt**fe*-C A 

[0110] 

Bit, i O(7)^^y/u-^{zo^x?iy^^n/i7t^ 0 v- 

T% «**^«S»«cj:5iW»iftSS* s e«*iX'6fc*!), «r 

[OllllJt fi*^^*/u^«IK*yt:<4«a3:«:-fT 
^^^tc'b. *l«KSix-5iK*^-ir*/uft#**i^K* 
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[0 112] tt*^**/u*>*iJMaB*i£*3tt 

* ~ * $ ^ 5 ft J: tfj* ^ # ft - & m 

ffllt, tt**««**«>OSNR<OspJSItS:IB*W(c 

[Hi] *3BW^*l^*^ffi^«fiS;S:^^c2 
[B2] IrI±» l H««J8-Cffl^6WC S F^SiSRfi 
[B3] *»WOJB2j«t**©*«*:^rp f n * * H 

[[215] ra±JB3Utfi«1»^K*^^*/HiR (MS) 

[me] isi^3iijfi*«i"CBBJiLfc(ft<o*»**a^ ia- 

[17] *»W<o«B4 jM6«ffl<D«J«S:^"*-^ p y 1C- 

X'fcQo 20 

[12)8] W±)B4 jtl!6JBttl?«^*WC S F^aifitt* 2 1- 

Wte&tfcWt-SEI"?*)*,, 2 2- 

[H9] W^lS^Mi^M^^D 2 3- 



[il 0] -^^ALC^t»^M?r^t7'n y ^ 
iTifoSo 

[Ell 1] -«ft/«CAGC*aro*lSW«:^Dy^ 

[0 12] -«W*ALC*a«C*3V^Tft*^^*/U» 

# KM t fc m it & ^-r m r- & s . 

[11 3] -^^AGC^^C^PTSf f 

[H4] *t«snfc*««#aeas«#<o^-<^ h7 

l ••^u-</P$iJ^a 

2, 8-*^y7 

3, 3 > , 9, 9' -Sfifir^^*7^^ (WC 
S F) 
4i. 4 2 , 
5i. 5 2 . 
6, 1 2- 
7 , 7 ' ••• 
13, 14 
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